The first chromosomal characteristic of F 1 hybrid catfish from Thailand was studied. Kidney cell samples were taken from four male and four female fish. The mitotic chromosome preparations were done directly from kidney cells. Conventional staining technique was applied to stain the chromosomes. The results showed that the diploid chromosome number of Mekong giant catfish (Pangasianodon gigas) striped catfish (P. hypophthalmus) and spot pangasius (Pangasius larnaudii) P. hypophthalmus were 2n=60, the fundamental number (NF) was 108 in both males and females. The chromosomes presences of metacentric, submetacentric, acrocentric, and telocentric chromosomes were 27-11-10-12 and 25-12-11-12, respectively. While the chromosomes of P. gigas, P. hypophthalmus, and P. larnaudii (parents) presences of metacentric, submetacentric, acrocentric, and telocentric chromosomes were 28-12-12-8, 26-10-8-16, and 24-14-14-8, respectively. Results obtained will increase our basic knowledge of the cytogenetics of the family Pangasiidae which could form the basis for future research and provide data to ensure their survival. The karyotype formulae could be deduced as: × , 2 (60) = 27m +11sm +10a +12t × , 2 (60) = 25m +12sm +11a +12t P. gigas P. hypophthalmus n P.larnaudii P. hypophthalmus n
The mating of two different species is a process called hybridization, with the offspring known as hybrids. When a hybrid has characteristics superior to both parents it is said to have hybrid vigor which, of course, is the ultimate breeding goal. Hybrid catfish offer production advantages over catfish. Trials have shown the greater survival and faster growth of the hybrids allows shorter production cycles. Research on channel catfish (Ictalurus punctatus) blue catfish (I. furcatus) or C B hybrids has demonstrated that they exhibit many commercially desirable characteristics. Compared to most commercially cultured strains of channel catfish, the C B hybrid exhibits superior characteristics for the following traits: faster growth; better feed conversion; tolerance of low oxygen; increased resistance to many diseases; tolerance to crowded growth conditions in ponds; uniformity in size and shape; higher dressout percentages; increased harvestability by seining; and increased vulnerability to angling (Dunham and Masser 2012) .
The genetic identification of hybrids is an important aspect of fish culture that helps to avoid problems associated with artificial hybridization (Prado et al. 2012) . The establishment of the bisexual fertile fish hybrid lineage including the allodiploid (2n=2x) hybrids, from interspecific hybridization of F 1 hybrid catfishes; Mekong giant catfish (Pangasianodon gigas, 2n=2x=AA) striped catfish (P. hypophthalmus, 2n=2x= A′A′) and intergeneric hybridization of F 1 hybrid catfishes; spot pangasius (Pangasius larnaudii, 2n=2x=BB) striped catfish (P. hypophthalmus, 2n=2x=A′A′) (Fig. 1) , provided a good platform to investigate genetic relationship between the parents and their hybrid progenies.
Only a few cytogenetic studies on the family Pangasiidae have been reported. Eight species have been studied cytogenetically, each having a similar diploid chromosome number (2n): Pangasianodon gigas, 2n= 60 Magtoon 1999, Manosroi et al. 2003) ; P. hypophthalmus, 2n= 60 Donsakul 1988, Khuda-Bukhsh and Das 2007) ; Pangasius conchophilus, 2n= 60 (Donsakul et al. 2004); P. larnaudii, 2n= 60 (Magtoon and Donsakul 1988) ; P. macronema, 2n= 60 (Donsakul et al. 2004) ; Pangasius pangasius, 2n= 58 (Khuda-Bukhsh and Barat 1987), 2n= 62 (Manna and Prasad 1971) ; P. pleurotaenia, 2n= 62 (Donsakul et al. 2004) and P. sanitwongsei, 2n= 60 (Donsakul and Magtoon 1999) (Table 1) .
Despite the fact that these hybrids are economi- new cytogenetic information for further study on taxonomy and evolutionary relationship. Moreover, we provide basic and useful information for the conservation, breeding and chromosome evolution study of this fish.
Materials and methods
The P. gigas, P. hypophthalmus, P. larnaudii, F 1 hybrid P. gigas P. hypophthalmus, and P. larnaudii P. Notes: 2n=diploid chromosome number, NF (fundamental number), m= metacentric, sm=submetacentric, a=acrocentric, t = telocentric chromosome hypophthalmus samples were obtained from the Maejo University, Chiangmai Province of north Thailand. The fish were transferred to laboratory aquaria and kept under standard conditions for seven days prior to the experiments. Chromosome preparation was conducted by squash technique from kidney cell (Pinthong et al. 2015) . The chromosomes were stained with 10% Giemsa s for 30 min. The metaphase figures were analyzed according to the chromosome classification after Chaiyasut (1989) . The centromeric index (CI, q/p+q) between 0.50-0.59, 0.60-0.69, 0.70-0.89, and 0.90-0.99 were described as metacentric, submetacentric, acrocentric and telocentric chromosomes, respectively. The fundamental number (number of chromosome arm, NF) is obtained by assigning a value of two to metacentric, submetacentric and acrocentric chromosomes, and one to telocentric chromosome.
Results and discussion
The present investigation revealed that the somatic chromosome number of F 1 hybrid P. gigas P. hypophthalmus was 2n= 60, the NF was 108 in both males and females, presumably comprising one set of P. gigas (n=30) and one of P. hypophthalmus (n=30) chromosomes. The F 1 hybrid P. larnaudii P. hypophthalmus was 2n= 60, the NF was 108 in both males and females, presumably comprising one set of P. larnaudii (n=30) and one of P. hypophthalmus (n=30) chromosomes. The chromosomes comprising of P. gigas P. hypophthalmus and P. larnaudii P. hypophthalmus of metacentric, submetacentric, acrocentric, and telocentric chromosomes were 27-11-10-12 and 25-12-11-12, respectively (Table  2 ) while the chromosomes of P. gigas, P. hypophthalmus and P. larnaudii (parents) consisting of metacentric, submetacentric, acrocentric and telocentric chromosomes were . Comparative studies with others hybrid catfishes have shown the agreement with results of previous cytogenetic reports. Visoottiviseth et al. (1997) reported the F 1 hybrid catfish, resulted from artificial insemination between males Clarias gariepinus Na-Nakorn et al. (1993) reported artificial hybridization between species of the catfish families Clariidae (Clarias macrocephalus) and Pangasiidae (Pangasius sutchi) resulted in first generation offspring comprising two intermediate morphotypes and one morphotype indistinguishable from its clariid parent. Chromosome spreads of the relatively pangasiid-like morphotype 2 reveal a diploid number of 57. The relatively clariid-like morphotype 4 is a triploid (2n=3x) with 84 chromosomes, presumably comprising two sets from Clarias (2n=54) and one from Pangasius (n=30). Finally, the morphotype indistinguishable from Clarias, is a diploid with 54 chromosomes, apparently arising from gynogenesis. Prado et al. (2012) reported the cytogenetic characteristics of Pseudoplatystoma corruscans and P. reticulatum and their F 1 , F 2 , and backcross hybrids were assessed by using chromosome banding techniques. The diploid number of 56 chromosomes was constant in all species and lineages, with a karyotypic formula containing 20 metacentric, 12 submetacentric, 12 subtelocentric, and 12 acrocentric chromosomes. NORs were identified in two subtelocentric chromosomes in the parents and hybrids, with partial nucleolar dominance in F 1 and F 2 specimens. Heterochromatic blocks were detected in the terminal and centromeric regions of some chromosomes in all individuals. For parental and hybrid lineages, 18S rRNA gene corresponding to NORs and 5S rRNA gene were identified in distinct pairs of chromosomes. The striking conservation in the chromosomal macrostructure of the parental species may account for the fertility of their F 1 hybrids. Similarly, the lack of marked alterations in the chromosomal structure of the F 1 hybrids could account for the maintenance of these features in post-F 1 lineages.
Karyotype of intergeneric hybrids of ictalurids were analyzed with respect to chromosome number, morphology and NORs location. The diploid chromosome num- (Pisano et al. 2007 ).
The chromosomes length in centimetres of 20 cells (males and females) in mitotic metaphase was measured. The mean length of short arm chromosome (Ls), length of long arm chromosome (Ll), total length of arm chromosome (LT), relative length (RL), centromeric index (CI), size, and type of chromosome are presented in Tables 3 and 4 . The largest and smallest chromosomes show size difference (approximately two folds). The karyotype formulae are as follows: × , 2 (60) = 27m +11sm +10a +12t × , 2 (60) = 25m +12sm +11a +12t P. gigas P. hypophthalmus n P. larnaudii P. hypophthalmus n
